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1 RAN SMI 1 1 ING FACSIMILE SIGNAL frame data of a predetermined size on the basis of a signal 

_. , fr° m *e T. 30 communication protocol control part 3 that 

a P pll S^° 18 11,6 natl0naI P nase under 35 Usc - indicates the kind of the facsimile signal concerned. 

§371 of prior PCT International Application No. PCT/JP98/ 5 Unr.n ™n™ut,v>., „F,h- ~ .• *.u » 

00766 which has an International filing date of Feb. 25 1998 2 ? h r 8 m ^ °[* 

which designated the United States of America, the entire C hT , , ambling part outputs the 

conten.ofwhichareherebyincorpora.edby re%erenc. " 

TECHNICAL FIELD ^ When the frame data is provided onto the transmission 

The present invention relates to a facsimile signal trans- ^ne 6 as described above, the frame disassembling part 14 

mitting device and a facsimile signal transmitting method responds to a frame detection signal (a signal indicating the 

that provide enhanced efficiency in the transmission of data structure of the frame data concerned and the presence 

facsimile signals between a plurality of facsimile terminals or at>sence of data discarded during transmission) to disas- 
in an ATM network, packet communication network or the 15 sem ble toe frame data into a plurality of base band facsimile 

like. signals, outputting them to the modem 9. 

BACKGROUND ART 4 ^ e frame detection signal mentioned herein is a signal 
i „ j* ... . , that k Proved from a frame discard detecting part (not 
fJS^ JL i t n agra ? dtP Tl^ ? nve , ntl0nal shown) which makes a check to see if frame dafa from the 
f m f f V1CC - / D ^ G - U 20 frame assembling part 5 has been discarded during trans- 
numeral 1 denotes a facsimile terminal; 2 denotes a modem mission over the transmission line 6. 
which demodulates facsimile signals provided from the ww tU „ , Vt * . . . c . . 
facsimile terminal 1 and modulates base band facsimile 7 ^ ^f^^ b ™ *™<* ^simile signals are 
signals transmitted from another facsimile terminal 8; 2a ffltF" *J & T dlsassem ^g Pft 14, the modulator 
denotes a demodulator of the modem 2; 2b a modulator of J * ° f J* ™ dem , 9 moduktes and provides 
the modem 2; 3 denotes a T. 30 communication protocol 25 J*! l ° Ae / acsim ^nmnal 8, with which the reception of 
control part; 4 denotes a modem control part which controls signal finishes. 

the modem 2 in accordance with a mode setting information The facsimile terminal 8 demodulates the modulated 
provided from the T. 30 communication protocol control facsimile signals received from the modulator 9b of the 
part 3 which controls the communication protocol of fac- modem 9 and performs printing or some other process in 
simile signals; 5 denotes a frame assembling part whereby, 30 accordance ™ th toe result of demodulation, 
based on a signal provided from the T. 30 communication No description will be given of the operation for trans- 
protocol control part 3 and indicating the kind-of each mitting facsimile signals from the facsimile terminal 8 to 1 
facsimile signal, base band facsimile signals demodulated because it is the same as in the case of facsimile signal 
by the modem 2 are sequentially combined into frame data transmission from the facsimile terminal 1 to that 8. 
of a predetermined size and from which the frame data is 35 Because of such a configuration as described above, the 
provided onto a transmission line 6; 6 denotes the transmis- conventional facsimile signal transmitting device provides 
sion line; and 7 denotes a frame disassembling part which, for enhanced efficiency in the transmission of facsimile 
when the frame data of a predetermined size is provided onto signals. However, when frame data is discarded by reason of 
a transmission line 13, receives and disassembles the frame congestion of the transmission line 6 or for some other 
data into a plurality of base band facsimile signals and 40 reason, the fact that the frame data has been discarded can 
applies them to the modem 2. be recognized based on the frame detection signal. However 
Reference numeral 8 denotes a facsimile terminal; 9 the discarded frame data cannot be sent to the facsimile 
denotes a modem of the same function as that of the modem terminal 1 of the receiving side. Therefore when control data 
2; 9a denotes a demodulator of the modem 9; 9b denotes a necessary for facsimile communication is contained in the 
modulator of the modem 9; 10 denotes T. 30 communication 4 discarded frame data, the possibility exists that the facsimile 
protocol control part of the same function as that of the T. 30 terminal 1 or the like will terminate through a communica- 
communication protocol control part 3; 11 denotes a modem non failure. When image data is contained in the discarded 
control part of the same function as that of the modem frame data, the fax image will suffer serious degradation, 
control part 4; 12 a frame assembling part of the same The present invention is intended to solve such problems 
function as that of the frame assembling part 5; 13 denotes as mentioned above, and has for its object to provide a 
the transmission hne; and 14 denotes a frame disassembling facsimile signal transmitting device and a facsimile signal 
part of me same function as that of the frame disassembling transmitting method which prevent the occurrence of a 
pa ^l communication disorder at a facsimile terminal and avoids 

Next, the operation of the conventional facsimile signal 55 a serious deterioration of fax images, 
transmitting device will be described. 

Adescription will be given, for convenience's sake, of an DISCLOSURE OF THE INVENTION 

operation for transmitting facsimile signals from the fac- A facsimile signal transmitting device according to the 

simne terminal 1 to 8. presenl invention ^ adapted ^ ^t, upon reception of a 

In the case of transmitting facsimile signals from the 6 o frame detection signal indicating that frame data was dis- 

facsimile terminal 1 to 8, the facsimile signals provided in carded during transmission, a facsimile signal corresponding 

modulated form from the facsimile terminal 1 are demodu- to the oldest one of facsimile signals stored in second storage 

lated by the demodulator 2 of the modem 2 for conversion" means is sent to the facsimile terminal of the receiving side 

^jSiSStSS^"' 10 ^ 65 ^-ha^heme.evenifframeda^containingcontml 

a j . f" . . ~T " wuucnty. 65 data necessary for facsimile communication is discarded on 

Ana, wnen toe base band facsimile signals are output the transmission line, facsimile signals that ought to be sent 

from the demodulator 2a of the modem 2, the frame assem- to the facsimile signal of the receiving side can be output 
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l h ^lt PT f UC ^ an / ffeC Au f PJ event !?g the ^currence will be exerted on communication control at the facsimile 

of communication disorder at the facsimile terminal of the terminal of the receiving side 

receiving side. . 5 

A facsimile signal transmitting device according to the ^nmle signal transmitting device according to the 

present invention is adapted so that data-compressed fac- s PfC f ? myQ ^ a » ada P ted *> ^rt white line data as 

simile signals are combined into frame data. predetermined line data. 

With such a scheme, even if frame data containing image , ™ lth . SUch a . scheme > ev en if line data is decoded at the 

data is discarded on the transmission line, facsimile signals f acs imile terminal of the receiving side, no bad influence 

that ought to be sent to the facsimile signal of the receiving w11 exerted on communication control at the facsimile 

side can be output thereto; this produces an effect of pre- 10 termmal °f the receiving side. 

venting a serious deterioration of the fax image at the A facsimile signal transmitting device according to the 

facsimile terminal of the receiving side. " present invention is adapted to insert, as predetermined line 

A facsimile signal transmitting device according to the data > facsimile signals received by receiving means previ- 

present invention is adapted so that dummy data is sent to ousl y or succeedingly. 

the facsimile terminal of the receiving side when receiving 15 Witn such a scheme, facsimile signals closely related to 

a frame detection signal indicating that facsimile signals the discarded signals can be inserted; this produces an effect 

were discarded during transmission. " of ensuring further reduction of image degradation. 

With such a scheme, the facsimile terminal of the receiv- A facsimile signal transmitting device according to the 

ing side is allowed to continue decoding; this produces an present invention is adapted to incorporate facsimile signals, 
effect of preventing the occurrence of a communication 20 when outputting them onto the transmission line, into a 

disorder at the facsimile terminal of the receiving side. control signal indicating the use of a first-dimensional 

A facsimile signal transmitting device according to the coding method (MH coding method) as the coding method 

present invention is adapted to output fill data as dummy of * e facsimile terminal. 

data * With such a scheme, the influence of the discarded 
With such a scheme, even if dummy data is decoded at the 25 facsimile signals is localized and hence is not exerted on the 

facsimile terminal of the receiving side, no bad influence preceding and succeeding facsimile signals; this produces an 

will be exerted on communication control at the facsimile effect of ensuring reduction of image deterioration more 

terminal of the receiving side. than in the case of using a second-dimensional coding 

A facsimile signal transmitting device according to the method, 
present invention is adapted to output white line data as 30 A facsimile signal transmitting device according to the 

dummy data. present invention is adapted to incorporate facsimile signals, 

With such a scheme, even if dummy data is decoded at the Wfl en outputting them onto the transmission line, into a 

facsimile terminal of the receiving side, no bad influence control signal indicating the minimum scanning time at the 

will be exerted on communication control at the facsimile facsimile terminal and to appropriately change the minimum 
terminal of the receiving side. 35 scanning time. 

A facsimile signal transmitting device according to the With such a scheme, the number of pieces of data trans- 
present invention is adapted so that, upon receiving a frame mitted per line increases, with the result that the influence of 
detection signal indicating that facsimile signals were dis- the discarded facsimile signals is localized; this produces a 
carded during transmission, previous facsimile signals further reduction in image degradation, 
stored in storage means are sent to the facsimile terminal of 40 A facsimile signal transmitting method according to the 
we receiving side. present invention is adapted so that, upon reception of a 
With such a scheme, it is possible to send the facsimile frame detection signal indicating that frame data was dis- 
signals of the preceding cycle, as substitutes for the dis- carded during transmission, a facsimile signal corresponding 
carded signals, to the facsimile terminal of the receiving side to the oldest one of facsimile signals stored in second storage 
without the necessity for providing storage means of a large means is sent to the facsimile terminal of the receiving side 
storage capacity; this produces an effect that communication With such a method, even if frame data containing control 
disorder at the facsimile terminal of the receiving side can be data necessary for facsimile communication is discarded on 
prevented with a simple configuration. the transmission line, facsimile signals that ought to be sent 
A facsimile signal transmitting device according to the 50 to the facsimile signal of the receiving side can be output 
present invention is adapted so that, upon receiving a frame thereto; this produces an effect of preventing a communi- 
detection signal indicating that facsimile signals were dis- cation disorder from occurrence at-the facsimile terminal of 
carded during transmission, facsimile signals having prede- the receiving side. 

IrZ^H d f ta -w* 1 bet T ' eDd ° f Mt 001,68 A facsimile si S nal emitting method according to the 

™ ^ T r' ° f reCeiViD8 * presen ' mveati0 ° is ada P ted » < hat compressed fkcsimfle 

witn such a scheme, even if facsimile signals containing signals are combined into frame data 

image data are discarded during transmission, predeter- With such a method, even if frame data containing imaee 

mmed line data is prcmded, as a substitute for the discarded data is discarded on the transmission line, 32 

2e SSSS, J ff ? f * termma1 / ^ "S?** that ° Ught t0 te seDt 10 ^ facsimi,e ^eS 
H^H r P t „ T ° f ens " nn gi educll0n of "»age 60 side can be output thereto; this product an effect of pre* 

degradation more than in the case of no data being provided venting a serious image deterioration at the facSnUe ter- 

because of the discarding of the facsimile signals. mina i of the receiving side. 

o re tnf^T„r S1?Da H tr f^" ,ittin S d !^ ic f accordin S to A facsimile signal transmitting method according to the 

S Hne dau " * ^ " ***** P ™ at toventioD * ada P ted 50 ** ^ dau ^sln, to 

llr% . . * . .„ 65 the facsimile terminal of the receiving side when receivine 

facsimile terminal of the receiving side, no bad influence were discarded during transmission 
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With such a method, the facsimile terminal of the receiv- A facsimile signal transmitting method according to the 

ing side is allowed to continue decoding; this produces an present invention is adapted to incorporate into a concerned 

effect of preventing a communication disorder from being one of facsimile signals, when outputting them onto the 

encountered at the facsimile terminal of the receiving side. transmission line, a control signal indicating the use of a 

A facsimile signal transmitting method according to the 5 first-dimensional coding scheme (MH coding scheme) at the 

present invention is adapted to output fill data as dummy facsimile terminal. 

data< With such a method, the influence of the discarded 

With such a method, even if dummy data is decoded at the facsimile signals is localized and hence is not exerted on the 

facsimile terminal of the receiving side, no bad influence preceding and succeeding facsimile signals; this ensures a 
will be exerted on communication control at the facsimile 10 further reduction in image degradation than when using a 

terminal of the receiving side. second-dimensional coding scheme (MR coding scheme). 

A facsimile signal transmitting method according to the A facsimile signal transmitting method according to the 

present invention is adapted to output white line data as present invention is adapted to incorporate facsimile signals, 

dummy data. when outputting them onto the transmission line, into a' 
With such a method, even if dummy data is decoded at the 15 contr °l signal indicating the minimum scanning time at the 

facsimile terminal of the receiving side, no bad influence facsimile terminal and to appropriately change the minimum 

will be exerted on communication control at the facsimile scanning time. 

terminal of the receiving side. With such a method, the number of pieces of data trans- 
A facsimile signal transmitting method according to the 20 nutted per line increases, with the result that the influence of 

present invention is adapted so that, upon receiving a frame *he discarded facsimile signals is localized; this produces an 

detection signal indicating that facsimile signals were dis- e ^ ect °f ensuring further reduction of image degradation, 

carded during transmission, previous facsimile signals BRIEF DESCRIPTION OF THF m? awtmpc 

stored in storage means are sent to the facsimile terminal of DESCRIPTION OF THE DRAWINGS 

the receiving side. FIG. 1 is a block diagram depicting a conventional 

With such a method, it is possible to send the previous facsimile si gnal transmitting device, 

facsimile signals, as a substitute for the discarded signals, to FIG *. 2 . is a block diagram illustrating a facsimile signal 

the facsimile terminal of the receiving side without the transmitting device according to Embodiment 1 of the 

necessity for providing large-capacity storage means; this present invention. 

produces an effect that communication disorder at the fac- 30 3 is a flowchart showing a facsimile signal trans- 
simile terminal of the receiving side can be prevented with mining method that is applied to the facsimile signal trans- 
a simple configuration. mitting device according to Embodiment 1 of the present 

A facsimile signal transmitting method according to the invention, 

present invention is adapted so that, upon receiving a frame FIG. 4 is an explanatory diagram depicting stored con- 
detection signal indicating that facsimile signals were dis- 35 tents of a facsimile signal storage part and restored data 

carded during transmission, facsimile signals having prede- storage part. 

termined line data inserted between'their end of line codes FIG. 5 is a block diagram illustrating a facsimile signal 

are sent to the facsimile terminal of the'receiving side. transmitting device according to Embodiment 2 of the 

With such a method, even if facsimile signals containing present invention, 
image data are discarded during transmission, predeter- 40 FIG. 6 is an explanatory diagram depicting stored con- 
mined line data is provided, as a substitute for the discarded tents of a facsimile signal storage part and restored data 
facsimile signals, to the facsimile terminal of the receiving storage part. 

side; this produces an effect of ensuring reduction of image FIG. 7 is a block diagram illustrating a facsimile signal 

degradation more than in the case of no data being provided transmitting device according to Embodiment 3 of the 
because of the discarding of the facsimile signals. 45 p rese nt invention. 

A facsimile signal transmitting method according to FIG. 8 is an explanatory diagram showing a section into 

present invention is adapted to insert fill data as predeter- which dummy data is inserted. 

mi ° ed line ^ ata " FIG. 9 is a block diagram illustrating a facsimile signal 

With such a method, even if line data is decoded at the transmitting device according to Embodiment 5 of the 

facsimile terminal of the receiving side, no bad influence present invention. 

will be exerted on communication control at the facsimile FIG. 10 is a block diagram illustrating a facsimile signal 

terminal of the receiving side. transmitting device according to Embodiment 6 of the 

A facsimile signal transmitting method according to the present invention, 
present invention is adapted to insert white line data as 55 FIG. 11 is an explanatory diagram showing a section for 

predetermined line data. the insertion thereinto line data. 

With such a method, even if line data is decoded at the FIG. 12 is a block diagram illustrating a facsimile signal 

facsimile terminal of the receiving side, no bad influence transmitting device according to Embodiment 8 of the 

will be exerted on communication control at the facsimile present invention. 

terminal of the receiving side. a F IG. 13 is an explanatory diagram showing a section for 

A facsimile signal transmitting method according to the the insertion thereinto line data, 

present invention is adapted to insert, as predetermined line FIG. 14 is a block diagram illustrating a facsimile signal 

data, previous or succeeding facsimile signals received by transmitting device according to Embodiment 9 of the 

receiving means. present invention. 

« ^ a method, facsimile signals closely related to 65 FIG. 15 is a block diagram illustrating a facsimile signal 

the discarded signals can be inserted; this produces an effect transmitting device according to Embodiment 10 of the 

of further reduction of image degradation. present invention. 
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BEST MODE FORCAJRRYING OUT THE denotes the transmission line; 40 denotes a frame disassem- 

INVENTION bling part (receiving means) of the same function as that of 

To facilitate a better understanding of the present me frame Assembling part 29; 41 denotes a restored data 

invention, the best mode for carrying out the invention will storage part (second storage means) of the same function as 

hereinafter be described in detail with reference to the 5 ^ of *® restored data storage part 30; and 42 denotes a 

accompanying drawings. selector (signal selecting means) of the same function as that 

of the selector 31. 

EMBODIMENT 1 FIG. 3 is a flowchart showing a facsimile signal trans- 
FIG. 2 illustrates in block form a facsimile signal trans- mitting method that is applied to the facsimile signal trans- 
mitting device according to Embodiment 1 of the present 10 [ nittin g device according to Embodiment 1 of the present 
invention. In FIG. 2, reference numeral 21 denotes a fac- invention. 

simile terminal; 22 denotes a modem which demodulates a Next » tne operation of this embodiment will be described 

facsimile signal provided from the facsimile terminal 1 and below - 

modulates a base band facsimile signal transmitted from For convenience's sake, a description will be given of the 

another facsimile terminal 32; 22a denotes a demodulator of operation by which a facsimile signal containing control 

the modem 22; 22b a modulator of the modem 22; 23 data necessary for facsimile communication is transmitted 

denotes a T. 30 communication protocol control part which from the facsimile terminal 21 to 32. 

controls the communication protocol of a facsimile signal; In the case of transmitting a facsimile signal from the 
and 24 denotes a modem control part which controls the 2Q facsimile terminal 21 to 32, the facsimile signal provided in 

modem 22 in accordance with a mode setting information modified form from the facsimile terminal 21 is demodu- 

provided from the T. 30 communication protocol control lated by the demodulator 22a of the modem 22 for conver- 

P art23 - sion into a base band facsimile signal with a view to 

Reference numeral 25 denotes a facsimile signal storage improving the facsimile signal transmission efficiency (step 
part (first storage means) for storing base band facsimile 25 ST 1)- 

signals demodulated by the modem 22; 26 denotes a selector Then, when the facsimile signal is thus demodulated and 

(sending means) which responds to a control signal from a converted into a base band facsimile signal, it is stored in the 

frame assembling part 27 to apply thereto either one of the facsimile signal storage part 25 so as to appropriately 

current facsimile signal provided from the modem 22 and combine a plurality of base band facsimile signals into frame 
the previous facsimile signal stored in the facsimile signal 30 data of a predetermined size (step ST2). And, when the 

storage part 25; 27 denotes the frame assembling part current facsimile signal provided from the modem 22 is, for 

(sending means) which, based on a signal from the T. 30 example, an nth facsimile signal (see frame data third from 

communication protocol control part 23 indicating the kind the top in FIG. 4), the frame assembling part 27 applies a 

of the facsimile signal concerned, sequentially combines control signal to the selector 26 so as to generate frame data 
base band facsimile signals from the selector into frame data 35 by appropriately combining an nth-minus-two facsimile 

of a predetermined size and outputs the frame data onto a signal provided from the modem 22 in the cycle before last, 

transmission line 28; and 28 denotes the transmission line. an nth-minus-one facsimile signal provided from the modem 

Reference numeral 29 denotes a frame disassembling part ^2 in the last cycle and the nth facsimile signal currently 

(receiving means) which receives frame data of a predeter- provided from the modem 22, all the facsimile signals being 
mined size provided onto a transmission line 39 and disas- 40 stored in the facsimile signal storage part 25. Then, the 

sembles it into a plurality of base band facsimile signals; 30 frame assembling part executes the process of assembling 

denotes a restored data storage part (second storage means) the frame data (Step ST3). 

for storing the plurality of base band facsimile signals Upon completion of assembling the frame data, the frame 

disassembled by the frame disassembling part 29; and 31 assembling part 27 outputs it onto the transmission line 28 
denotes a selector (signal selecting means) which, upon 45 ( ste P ST4), with which facsimile signal transmission process 

receiving a frame detection signal indicating that frame data finishes. 

has been transmitted without being discarded during When the frame data is provided onto the transmission 
transmission, supplies the modem 22 with the oldest one of line 28 as mentioned above, the frame disassembling part 40 
the plurality of facsimile signals disassembled by the frame disassembles it into a plurality of base band facsimile signals 
disassembling part 29 and, upon receiving a frame detection 50 according to a header of the frame data (the header indicat- 
signal indicating that frame data was discarded during ing the data structure of the frame data) (step ST5), and the 
transmission, supplies the modem 22 with a facsimile signal plurality of base band facsimile signals are stored in the 
corresponding to the oldest one of the facsimile signals restored data storage part 41 (step ST6). 
stored in the restored data storage means 30. The frame detection signal (a signal indicating whether or 
Reference numeral 32 denotes a facsimile terminal; 33 55 not frame data was discarded during transmission) men- 
denotes a modem of the same function as that of the modem tioned herein is a signal that is output from a frame discard 
22; 33a a demodulator of the modem 33; 33fc denotes a detecting part (not shown) which makes a check to see if the 
modulator of the modem 33; 34 denotes a T. 30 communi- frame data concerned, provided onto the transmission line 
cation protocol control part of the same function as that of 28 from the frame assembling part 27, has been transmitted 
the T. 30 communication protocol control part 23; 35 60 without being discarded. 

denotes a modem control part of the same function as that of And, upon receiving a frame detection signal of a prede- 

the modem control part 25; 36 denotes a facsimile signal termined H-level flag (a frame detection signal indicatine 

storage part (first storage means) of the same function as that that the frame data concerned has been transmitted intact 

of the facsimile signal storage part 25; 38 denotes a selector without being discarded during transmission), the selector 

(sending means) of the same function as that of the selector 65 42 outputs therethrough to the modem 33 the oldest one of 

26; 38 denotes a frame assembling part (sending means) of the plurality of facsimile signals disassembled by the frame 

the same function as that of the frame assembling part 27; 39 disassembling part 40 (steps ST7, ST8) 
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data, and hence it is provided to the modem 33. 5 g ™ containui 8 ima S e data - 

On the other hand, when receiving a frame detection A 71131 K > since ima S e data has a larger number of bytes than 

signal of a predetermined L-level flag (a frame detection . 00 data ' 11 1S ^P 0 ^ 16 to combine a plurality 

signal indicating that the frame data concerned was dis- of facsimile signals into frame data as depicted in FIG. 4. By 

carded during transmission), the selector 42 outputs there- compressing base band facsimile signals with the data 

through to the modem 33 a facsimile signal corresponding to compression part 43 or 45, however, a plurality of facsimile 

the oldest one (the nth-minus-two facsimile signal) of the 10 s *g nals can be combined into frame data as depicted in FIG. 

facsimile signals stored in the restored data storage part 41 6 - 

(steps ST7, ST9). With such a scheme, the data expansion parts 44 and 46 

That is, when the nth frame data (third from the top in connected to the outputs of the frame disassembling parts 29 

FIG. 4) is sent and if it is not discarded, the nth-minus-two 15 aQ d 40, respectively, carry out data expansion of base band 

facsimile signal ought to be output to the modem 33 as facsimile signals, so that this embodiment performs the 

described above; hence, an nth-minus-two facsimile signal same operation as does Embodiment 1. 

is retrieved from the restored data storage part 41 (in which Incidentally, according to Embodiment 2 when the phi- 

there are stored four facsimile signals, i.e. nth-minus-four rality of facsimile signals disassembled by the frame disas- 

through nth-mmus-one facsimile signals) and output to the 2Q sembling part 40 correspond to nth frame data (frame data 

m u ^d from the top in FIG. 6), the nth-minus-one facsimile 

When the base band facsimile signals are thus output from signal is the oldest data, and hence it is output to the modem 

the selector 42 one after another, the modulator 33b of the 33. 

s^rtT ?nVZv n ^ m n dU !!f , ^ ^ baDd 0n the other hand > when the nth frame data was discarded 

signals and provides the demodulated outputs to the fac- 25 during transmission, the nth-minus-one facsimile signal will 

SS^ 1 32 (StepST1 °\ wit ? Which the facsimile ought to be provided 

signal receiving process is completed. ^ frame data is not discarded; ^ ^ ^.^^ 

Incidentally the facsimile terminal 32, when supplied facsimile signal is retrieved from the restored data storage 

with the modulated facsimile signal from the modulator 336, part 41 (in which there are stored three facsimile signals i e 

demodulates them and executes printing or some other 3 o nth-minus three to nth-minus-one facsimile signals) 'and 

process m accordance with the results of demodulation, output to the modem 33. 

The operation for sending facsimile signals from the As is evident from the above, according to this Embodi- 

facWe termm^^ ment 2> data ^ ompressed facsi ^ ile si * ™ ™1 

SSLJ^H^- ta fj acsimile ; enninal 21 to ^to frame data, so that even if frame dal containing image 

32 therefore, no description will be repeated. 35 data is discarded on the transmission line 39 or 28 the 

As is evident from the above, according to this Embodi- facsimile signal that ought to be sent to the facsimile 

ment 1, when a frame detection signal is received which terminal 21 or 32 can be output, and as the result it is 

indicates the discarding of frame data during transmission, possible to prevent serious image degradation at the fac- 

a facsimile signal corresponding to the oldest one of the simile terminal 21 or 32 

^^dtf to^nS™ SI'S I'" 386 PSrt 3 f 40 Incid »' all y. * - -edl- to say that this Embodiment 2 

33— this produces an effect of preventing the occurrence of EMBODIMENT 3 
a communication abnormality at the facsimile terminal 21 or 

32. FIG. 7 is a block diagram illustrating a facsimile signal 

EMRDDTMFNT *> transmitting device according to Embodiment 3 of the 
_ n 1 z 50 Present invention. In FIG. 7 the same reference numerals as 

FIG. 5 is a block diagram illustrating a facsimile signal those in FIG. 2 denote parts identical with or corresponding 

transmitting device according to Embodiment 2 of the to those in FIG. 2, of which no description will be made 

In , FIG . 5 5° Sam ? ref ? renCC nUmeralS aS Reference numeral 47 denotes a frame assembling part 

t LZ in PFP r f P f rtS h lden !; Cal W ? ° r (ending means) by which, based on a signal provided I from 

to tfiose in FIG. 2, of which no description will be made. 55 the T. 30 communication protocol control part 23 to indicate 

Keterence numeral 43 denotes a data compression part the kind of the facsimile signal, base band facsimile signals 

(compression means) for data compression of the base band demodulated by the modem 22 are sequentially combined 

signal that is output from the modem 22; 44 denotes a data into frame data of a predetermined size and the frame data 

expansion part (expansion means) for data expansion of a is provided onto the transmission line 28- and reference 

plurality of facsimile signals disassembled by the frame 6 o numeral 48 denotes a frame disassembling part (receiving 

disassembling part 29; 45 denotes a data compression part means) which receives frame data of a predetermined size 

(compression means) that has the same function as that of provided onto the transmission line 39 and responds to a 

the data compression part 43; and 46 denotes a data expan- frame detection signal to disassemble the frame data into a 

sion part (expansion means) that has the same function as plurality of base band facsimile signals 

that of the data expansion part 44 65 Reference flumeral 49 denQtes a d ^ 

Next, the operation of this embodiment will be described part (signal selecting means) for generating dummy data; 

and 50 denotes a selector (signal selecting means) which] 
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when receiving the frame detection signal indicative of a or corresponding to those used therein, no description will 

facsimile signal having been transmitted without being be made of them. 

discarded during transmission, supplies the modem 22 with Reference numeral 55 denotes a buffer (storage means) 

a facsimile signal disassembled by the frame disassembling for temporarily storing facsimile signals disassembled by the 

part 48 and, when receiving the frame detection signal 5 frame disassembling part; 56 denotes a selector (signal 

indicative of a facsimile signal having been discarded during selecting means) which, when receiving the frame detection 

transmission, supplies the modem 22 with the dummy data signal indicative of a facsimile signal having been transmit- 

generated by the dummy data generating part 49. ted without being discarded during transmission, supplies 

Reference numeral 51 denotes a frame assembling part ? e modem 22 witn a facsimile signal disassembled by the 

(sending means) having the same function as that of the io frame disassembling part 48 and, when receiving the frame 

frame assembling part 47; 52 denotes a frame disassembling detectaon signal indicative of a facsimile signal having been 

part (receiving means) having the same function as that of f ^ arfed during transmission supplies the modem 22 with 

the frame disassembling part 48; 53 denotes a dummy data * ^ceding facsimile signal stored m the buffer 55. 

kt . ,« <• c « • L Next, the operation of this embodiment will be described 

Next, the operation of this embodiment will be described below. 



below 



o While Embodiments 3 and 4 each have been described to 
Embodiments 1 and 2 each have been described to have nave a configuration in which when frame data is discarded 
a configuration in which when frame data is discarded during transmission, dummy data is output to the modems 
during transmission, the facsimile signals stored in the 22 and 32, it is also possible to employ a system configu- 
restored data storage parts 30 and 41 in the preceding cycle ration in which the preceding facsimile signals stored in the 
are output therefrom to the modems 22 and 33; however, buffers 55 and 57 are output therefrom to the modems 22 and 
dummy data may also be output to the modems 22 and 23 25 33 whe " the frame data fc discarded during transmission, 
when the frame data is discarded during transmission. That is » me ouff ers 55 and 57 update the facsimile signals 

That is, it is possible to employ a system configuration in f n T£ ^ f whenev 5 r ^ frame disassembling parts 48 
which the dummy data generating paVts 49 and 53 prege* if £ ^ ^T* 56 aDd 

erateandprestoremidaU(data^asthedummydata g and 30 Z^St£S^^^7^ ^ 
the selector 50 and 54 apply therethrough the dummy data 11 l« t f ? ' ° 1 the , mode 1 m ? and 33 * 
to the modem 22 and 33 as substituted for the fadimfle 2 1* i^t ^ 

signals from the frame disassembling parts 48 and 52, f ^ ^ f 7 only while ^ predetermined flag 
respectively, only while the predetermining of the frame £"! J**"! 1 ^ * ^ ^ dlcatm 8 . that * e 

detection signal is L-level (indicating that the frame data 35 ^ I u ^ dunng transmissioD )- 

concerned was discarded during transmission) (see FIG 8) ? . * s f heme > f 00 " 11 15 possible to prevent a 

wnth cnoh o c ~u» % ^ » \ \ communication abnormality from occurrence at the fac- 

With such a scheme, even if frame data was discarded simile terminak 2 \ and 32 because the preceding facsimile 

£ta SdTfrantTt" T • n * *^ ^ * » ^Stitut- 

SlSifS en hi t^T T X t0 ^ data ( facsi ^e signals), to the facsimile terminals21 and 32 

STh^ ' ^ 8 ? executl0D of 40 without using the large capacity restored data storage parts 

the decoding process, and consequently preventing the 30 and 42 such as needed in Embodiment 1 and 2 

occurrence of a communication abnormality at the facsimile embodiments. - cmooaiment i and other 
terminal 21 or 32. (When not supplied with any data despite 

frame data having been discarded, the facsimile terminals 21 EMBODIMENT 6 

and 32 cannot execute the decoding process, sometimes 45 FIG. 10 is a block diagram illustrating a facsimile signal 

resulting in a communication abnormality being encoun- transmitting device according to Embodiment 6 of the 

tered at the facsimile terminals 21 and 32. present invention. In FIG. 10, the same reference numerals 

Incidentally, fill data is used as dummy data in this ^ ^ose in FIG. 7 denote the parts identical with or corre- 

embodiment; since it is ignored as data when decoded at the sponding to those used therein, and hence no description will 

facsimile terminals 21 and 32, there is no fear of the fill data 50 be given of them. 

adversely affecting communication control at the facsimile Reference numeral 59 denotes a buffer (signal selecting 

terminals 21 and 32. means) for temporarily storing facsimile signals disas- 

runnmwrvrr A sembled by the frame disassembling part 48; 60 denotes an 

EMBODIMENT 4 EOL detecting part (detecting means) for detecting an end 

Embodiment 3 has been described above to use fill data as 55 J** E0L of each facsimi ? e sig™ 1 disassembled by the 

dummy data, white line data may be used as the dummy e disassemblin g part 48; and 61 denotes a line data 

data— this also produces the same effect as is obtainable p nera ^g part (signal selecting means) which, when receiv- 

with Embodiment 3 * n g a frame detection signal indicative of a facsimile signal 

When the white line data is used as dummy data, the „ I"™ 5 . ^ tra ^ mi «ed without being discarded during 

printed output will contain a blank at fe^Lnclmed 6 ° ~ *e buffer 59 to output the facsimile 

r p wnccrnea. signals stored therein to the modem 22 and which, when 

EMBODIMENT 5 receiving a frame detection signal indicative of a facsimile 

cr#- n ■ • * « « . .„ . si g° al having been discarded during transmission, inserts 

t Mb. 9 is a block diagram illustrating a facsimile signal predetermined line data between the end codes EOL of the 

transmitting device according to Embodiment 5 of the 65 facsimile signals detected by the EOL detecting part 60 and 

present invention. In FIG. 9, since the same reference then causes the facsimile signals to be output to the modem 

numerals as those in FIG. 7 denote the parts identical with 22. 
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™£ * 2 denot ^ a *? uffer («gnal selecting Reference numeral 65 denotes a line data inserting part 

5*3 S^r^ 6 ^ ame , fUnCtl0D ^ ° f ^ buffer < si * nal means > which, when receiving a IZl 

59 63 denotes an EOL detecting part (detecting means) detection signal indicating that the facsimile signal con- 

ZZ ^ar,^ M ^ ° f ^ E ° L detCCt * CMBd h3S transmitt ^ beS^Kuring 

mgpart60,and64d^ 5 transmission, causes the buffer 59 to apply the facsimile 
selecting means) equipped with the same function as that of signal stored therein to the modem 22 and which when 

the line data generating part 61. receiving a frame detection signal indicating that the fac- 

Next, the operation of this embodiment will be described simile signal concerned was discarded during transmission, 

below, inserts the facsimile signal of the preceding or following' 

Since this embodiment is identical in construction with 10 cycle between tne end codes EOL of the facsimile signals 

Embodiment 5 and others except the buffers 59, 62, the EOL detected by the EOL detecting part 60 and causes the 

detecting part 60, 63 and the line data generating parts 61, resultin g facsimile signal to be fed to the modem 22. 

64, the following description will be made mainly of the' , Reference numeral 66 denotes a line data inserting part 

operations of the buffers 59, 62, the EOL detecting parts 60 Y ignal ^k^S means) having the same function as that of 

63 and the line data generating parts 61, 64. ' is "* lme data ™Mti"g P*rt 65. 

That is, when supplied with base band facsimile signals b , NeXt ' me °P eration of ^ embodiment will be described 

from the frame disassembling parts 48 and 52, the buffers 59 e « Z'-i c u a * 

and 62 store the base band facsimile signals on a word-by- . . Lmb °diments 6 and 7 have been described above 

word basis as depicted in FIG 11 inserting specific line data when a facsimile signal is dis- 

And, when the base band facsimile signals are thus stored 20 ^^ission, it is also possible to employ a 

in the buffers 59 and 62 on the word-by-word basis, the EOL 2 1 f ? m u ^ ^ ^ 65 

detecting parts 60 and 63 detect the end codes EOL of the ? n ™e ^ ™ t ? e J - lme ^ the P recedin S or 

facsimile signals followmg facsimile signal disassembled by each of the 

And, when a predetermined flag of the frame detection ^ 48 and 42 as depicted in FIG. 13. 

signals is H-level (indicating that the facsimile signal con- 25 f ^ ' ^ owever ' ? hen to amount of data of the 

cerned has been transmitted tithout being dfS£ facsimile signal to be mserted is smaller than the amount of 

transmission), the line data generating parte 61 and 64 cause J™ mtCrVal m Wmch to insert tne facsimile 

the buffers 59 and 62 to apply thf base band £2 TV * SU PP lemented ™* fiU data « 

signals stored therein to the modems 22 and 23- however . reVCrse case ' white Hoe data and fiU data > for 

when the predetermined flag of the frame detection signal 30 f* 1 ™ 0 *' are in f rted in P lace of the P re ceding or following 

goes down to the L level (indicating that the facsimile signal tac ^ mile signal. 

concerned was discarded during transmission) during the scheme ensures the insertion of a facsimile signal 

time interval between the end codes EOL (between EOL1 more closel y related t0 the discarded facsimile signal than in 

and EOL2 in FIG. U) of adjacent facsimile signals, the line Cases of Embodim ents 6 and 7, and hence permits further 

data generating parts each insert pregenerated fill data (data 35 reduction of the i^g 6 degradation. 

"0"), as line data, between the end codes EOL of the adjacent EMBODIMENT 9 

facsimile signals (as indicated by vertical stripes) to therebv inn ia • ui i j- 

rewrite the contents of the facsimile signals stored in the J!° it L 4 bl ° Ck "T "l l*"*™" 6 

buffers 59 and 62, and cause the facsimile shrnals of he ti3D&mlt ^S device according to Embodiment 9 of the 

rewritten contents* be fedTo Z moTm 22^ 32 « ^^^^i^TF^T"** 
A „„ - A . t tnose in blU. 12 denote that parts identical with or corre- 

mem 7 iLTf H e , ab ° Ve ' aCCOrdlng '° tMsEmbodi - ^ponding to those used tbereinfhence, no descripln wZe 
ment 6, even if frame data contammg image data is dis- ma de of them ucscnpuon win oe 

carded during transmission, predetermined line data r<> Wn«. n „ m -.,.r « ^ . . 

(facsimile signals stored on the word-by-word basis) is JS„ f '? k° * C ° d , ing at f ty Changing 

provided as a substitute for the discarded frame data to the 45 ?„ 8 h I agMl re P resentin S 

facsimile terminals 21 and 32; that is, the endTdes EOL £ £ ^f 6 ™ 6 ? f .^"T* terminal 21, contained in 

detected and data between the end codes EOL are m ^ ■ g °? ' * chan 8 ed ^ 4 'wo-dimensional to 

rewritten into predetermined line data. TenSoS 2^ 7**°* ^ 68 deD ° ,eS 8 ^ 

an effect of reducing the image degradation as compared 50 M ow *u *■ P r "? 

with Embodiments 3 through 5 ext ' 1116 °P eratl0n of ^ embodiment will be described 

^ ' below. 

EMBODIMENT 7 While Embodiments 1 through 8 make no particular 

Embodiment 6 has been described above to use fill data as reference to the coding system of the facsimile terminals 21 
line data, white line data may be used as the line data— this 55 and 32, it is customary to adopt the two-dimensional coding 
also produces the same effect as is obtainable with Embodi- system as the coding system of the facsimile terminals 21 
ment 6. and 32 when both of them can use the two-dimensional 

When the white line data is used as line data, the printed coding s y stem - 
output will contain a blank at the place concerned. The two-dimensional coding system mentioned herein is 

EMBODIMENT 8 60 °™ that encodes facsimii e signals of plural lines (two or four 

lines) en bloc (The two-dimensional coding system is 
is a block diagram illustrating a facsimile signal defined in ITU-T Recommendation T 4) 

F?r°^ t0 Emb f odiment 8 of , the In the case of using the two-dimensional coding system, 

vir i n a ? i Sam ! referenCe DUmerals aS however ' mere fe a defect that discarding part of the frame 

those m FIG 10 denote the parts identical with or corre- 65 data containing image data will affect facsimile signals of 

spending to those used therein; hence no description will be plural lines coded en bloc, resulting in an increa JKge 

given or mem. degradation. 



